The total structure factors as well as the total pair correlation functions of amorphous Mg 84 Ni 16 and Mg3 0 Ca 70 were determined by X-ray diffraction. The Mg-Ni glass shows rather strong chemical short range ordering. By Gaussian fit of the total pair correlation function partial coordination numbers and atomic distances were obtained. Similar surrounding of the Ni atoms in the amorphous phase and in crystalline Mg 2 Ni was found. The structural features of the Mg-Ca glass differ from those of the Mg-Ni glass.
Introduction
In recent structural investigations on the metalmetal glasses Mg 85 5 Cui4.5 and Mg 7 oZn 3 o [1] chemical short range order (CSRO) and correspondence of the coordination of the Cu atoms in the Mg-Cu glass with that in crystalline Mg 2 Cu was found. The present paper is a continuation of these investigations. The first subject was the question whether Mg-Ni glasses also exhibit a CSRO effect and whether it resembles to the structure of crystalline Mg 2 Ni. This research was stimulated by thermodynamic studies on Mg-Cu-and Mg-Ni-glasses [2] , where evidence for a chemical ordering effect for both glasses has been given.
The second subject was the examination of the structure of a metal-metal glass, namely Mg 30 Ca70, where both constituents belong to the same group of the periodic table. As CSRO was concluded from the thermodynamic data [3] of this glass, it was of interest to investigate whether such an effect is also found by X-ray diffraction.
Experimental and Data Reduction
The preparation of the melt spun samples, the diffraction experiments and the evaluation of the structural data were essentially done as reported previously [1] . The Ca-Mg samples had to be alloyed in a glove-box and melt spun immediately after alloying. 
Results and Discussion
From the coherently scattered intensity per atom Ic(Q) the total structure factor S(Q) was obtained according to:
= scattering angle, /.
= wavelength of the X-rays.
The structure factor is plotted in Fig. 1 together with that of amorphous Mg 85 . 5 Cui4.5 taken from [1] . Comparison shows that the general run of both curves is quite similar. The most remarkable feature is the occurence of a strong prepeak in front of the sharp main maximum, which gives evidence for chemical short range order in the Mg-Ni glass, too. maximum where, however, the subpeak height ratio for Mg 84 Nii6 is reversed as compared with that of Mg 85 .5Cui45. The wavelength of the oscillation at Q ~ 7 A -' is rather large compared to the following oscillation in both cases.
In Table 1 structural parameters obtained from S(0 of the Mg-Ni glass are compared with those of the Mg-Cu glass, which again reflect the similarities of the structure of both glasses. However, slight differences can be observed: the prepeak 7 P is somewhat higher in the case of Mg 84 Ni, 6 . Whereas the correlation lengths of the topological ordering calculated from the width of the main maxima, are about the same, the correlation length of the chemical short range ordering following from the width of the prepeak, is larger in the Mg-Ni glass than in Mg-Cu.
The total structure factor can be written in terms of the three Bhatia Thornton partial structure factors S NN 
On the basis of the assumption that the prepeak of 5(0 is contributed by the partial structure factor S cc (0, which describes the CSRO, from its Table 1 . D = density, d, = atomic diameter [9] . Q l = position of the prepeak and the main peak, respectively, of the X-ray structure factor. AQ P , AQ 1 = width of the peaks. c c , c T = correlation lengths for chemical and topological ordering. I ? = amplitude of the prepeak measured from the dotted baseline in Figure 1 . R\ A 1 = atomic distance and total coordination number, respectively, calculated from the main peak of the total pair correlation function. Rjj, Zjj = atomic distance and partial coordination number of/-type atoms around an /-type atom. Mg85 This suggests that the CSRO is somewhat stronger in amorphous Mg 84 Nii 6 than in amorphous Mg 85 5 Cui4.5, which is supported by the larger correlation length in the former one. In this respect, however, it must be noted that these considerations are based on the assumption that the partial structure factor S NC (0 shows negligible oscillations in the region of the prepeak. Up to now no experimental data on S N c(0 of this type of metal-metal glasses have been determined; rather this function was simulated by hard sphere models [5] or even neglected [6] . In [7] . however, evidence is given that the influence of S N c(0 in the low (2-range may be 2.70 11.8 3.09; 2.65 11.1; 1.7; 8.5 significant. Further experimental work is needed to clarify this question.
From the total structure factor the pair correlation function G(R) was calculated by Fourier transformation:
where Q m = 13.4 A -1 . Figure 2 shows the G(R) function together with that of amorphous Mg85.5Cu14.5-Again agreement of the general features is observed. The double peak structure of the first maximum is more pronounced in the case of Mg-Ni than in the case of Mg-Cu, which is explained by the larger difference of the atomic diameters of both constituents in the former alloy (see Table 1 ).
The total G(R) is a weighted sum of the three partial pair correlation functions (jNiNj(/?), GMgNi(^), and G Mg M g (#):
From the values of the weighting factors and from the atomic diameters we conclude that the first subpeak belongs to the Mg-Ni correlation and the second subpeak to the Mg-Mg correlation, whereas the contribution of the Ni-Ni correlation is rather small. This has led to the concept of deriving partial coordination numbers by fitting the first maximum of G(R) with two Gaussian curves for G Mg^{ R) and GMgMg(^). respectively. The details of this procedure were described previously [1] . Figure 3 shows the fitting curve (dashed line) together with the experimental G(R) in the region of the first coordination sphere.
The resulting distances /?vi g Ni and /?M g M g as well as the partial coordination numbers ZMgNi, ZNjMg, and Z MgMg are listed in Table 1 together with the corresponding values for amorphous Mg85.5Cu14.5-The distance between unlike atoms R Mg Ni = 2.65 A is distinctly smaller than the sum of the Goldschmidt radii of Mg and Ni (2.84 A). This reflects the chemical interaction between unlike atoms in the amorphous phase. However, the distance between the Mg atoms /?M g M g = 3.09 A is also somewhat smaller than the Goldschmidt diameter of Mg (3.2 A) .
The values of the partial coordination numbers ZvtM g (M = Ni. Cu) are the same within the 6 suggests the neighbourhood of the Ni atoms to be very similar in the amorphous and in the crystalline phase. This behaviour was also observed with respect to the surrounding of the Cu atoms, in amorphous Mg 855 Cui4.5 and in crystalline Mg 2 Cu [1] . Concerning the fitting procedure it should be noted that the small contribution of the Ni-Ni pairs, which has been not taken into account by a separate Gaussian, is therefore included in Z NiMg =8.5, which thus may be somewhat too large. On the other hand, compared to a Gaussian curve the real ^NiMg(^) function is certainly asymmetric, that means broader at its right hand side, which would imply a larger value for ZNjMg. 
Mg 30 Ca 10
The structure factor of amorphous Mg 30 Ca70 is plotted in Figure 1 
one can see that the weighting factor of Sec is rather small. Therefore CSRO, if present in the MgCa glass, hardly can be observed by X-ray diffraction. The small bump, however, can be regarded as an indication for a CSRO effect. In Table 2 structural parameters of 5(0 are listed.
The Fourier transform of S(Q) is plotted in Figure 2 . We observe very extended topological Table 2 . d, = atomic diameter [9] , Q p , Q x = position of the prepeak and the main peak, respectively, of the X-ray structure factor. AQ' = width of the mean peak. q t = correlation length for topological ordering. R l , N l = atomic distance and total coordination number, respectively, calculated from the main peak of the total pair correlation function. ordering up to nine coordination spheres. The main maximum shows no splitting up, although the atomic diameter ratio is almost as large as that of Mg-Cu ( Table 2 ). The radius of the first coordination shell R l and the total coordination number N\ evaluated from G(R), are listed in Table 2 .
Writing G(R) in terms of the partial pair correlation functions, 
one can see that G(R) is mainly determined by ^MgCa and GcaCa-From the weighting factors it can be explained that R l = 3.75 A is closer to d c a = 3.94 A than to d Mg = 3.20 A. As conclusion one can state that the structural results for amorphous Mg3 0 Ca 7 0 derived in the present work do not show close relationship to the structure of Mg-Cu and Mg-Ni glasses.
